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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
device and a manufacturing method thereof, by which a 
MOSFET having an SOI(silicon-onHnsulator) structure is 
formed with only a small modification from the layout of a 
transistor of a bulk silicon substrate, the area of the 
MOSFET is not increased, and the body of the transistor 
can be fixed onto a source potential and so on. 
SOLUTION: A transistor is provided on an insulating film 20 
formed on a support substrate 1. The transistor comprises a 
first semiconductor layer SOI(10) of a first conductivity 
type, a gate insulating film 21, a gate electrode 30, a source 
region S of a second conductivity type, and a drain region D. 
The transistor further comprises a second semiconductor 
layer J(10') of a first conductivity type that is projected 
from the body of the transistor. A body extraction electrode 
is formed therein with a region overlapping the source 
region S or the drain region D, or with connection to a 
common conductive layer such as a metal silicide layer, 
which is formed on the upper layers of the fist 
semiconductor layer SOI(10) and the second semiconductor layer J(10'). 
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(54) [5fiwo*wi *m*mn&zv*:<>>m3j& 

(57) lUiiit)] 

l^JH] SOlMOMOSFETSr> '<iV>r ->]) a > 
SSro h5y^*«)W7j' hj&»e>*JEtf'hi5<, ffi 

ss 1 mm.M(o$H 1 s o 1 (10) , y-h 

fiSlc^tvCV'S^ 1 j£3l§i<0^ 2 i£^#Ji J (10* ) Sr 
4r#-r5, foSVMimi ^iflSO I (10) 

x ? ■< m «? m l m<® b a t b& $ ft x v > 5 « & t -t- 5 . 




i iliwl i t . 

v^m i ^msrom 2 ^si&jf t „ 

«c* fc Ht K U -T ^WW K ffiR b T fl2*£ $ tit V n 5 /Kt' 
{Ml t mffB^ 2 ¥^#/I<o^<D-;*<D«SlS-t&iiiB-f 

[1**14] fiiB^^-<ffii9taLfHst^isy-^«Bts 

113*15] Sflte^m®^. ffllE^l*3J;0«m2^{*: 

fc»B«©W«tt*tt**«*r5* 2 
-rs»#1 l 5B«S<Z>¥*JM*Sefi. 
[»#17] WBjm da itfJR 2 f 

y => vffit*Jf -?*>•& Iit#1 l ffittW^ilttiSB. 
[»#18] JWllBBJfJftRh^V^^fc LT. n^-V 

£ ft "C^ 518*1 1 SB«fe<o^fr3$B. 



*VC}3*K ^<BW h^v^^a^fifcSftTV^Si* 

1 1 u®(o*m#mw.. 

[i*5l0] 8iiia«gcfi«9 h7>-v?**d^ 
9l2«i<0^»^B. 

[18*112] h7^^^«r*i-5^ft:iSB<o®ij§ 

^*«:«*»'b5g , 3 til LT?gfig^tl.TV>5m 1 #S3!Ofg 
BfjfEfg l *J J: VSfifBB 2 ^igttJI ±m ty- 

ItfJlSSfl 1 ^&ftBfB«l-*3^TKmfB^*A-Jgj£^ 

»c $p>iz#iiami^^tMis^2^frg^# 
gu \c *> «t 5 8friB» i "f k , me*- * * A'»*« 

fII5^2^fls:^^«IC43V^-C, tt1Ey~h«*«)«« 
tc*3«^5finiEm2^aH*:^ + lc, hMB^ 1 J: 0 

icjsv^-cii, fl!iiaBi#»tt:StWia^2¥«ft:Mro* 
ii»*3Si 4] sJita^^^ijwLmfiiSr^-rsxe 

WfgJc, B5IS^7 f 'f B9aiLmi®i:fltIIBy-^.«i«c4fc 



So 

[»*3S 1 6 ] ne%]«x«oi&iu)t±icmiB9s 1 

7] Mieift»K(o±H^, meat i¥*f«i 

*5 «t * 2 trfr-TS fcKMHME U 

2E*^**{M6«<D»*#tt. 

flftie p *^fi h 7 > * <o *®J£*5 J: U« K u 

[»#gu 9] m^«mm<o±m\^ 

h^^^*«rE«LT»*-r*l»**l 9B 
[0 0 0 1 ] 

ifcKBSU if#lCSO I (Silicon On Insulator* fcttSe 
miconductor On Insulator) SagCD^^ifc/I * 5 3r 

[0 0 0 2] 

[f£5fWftffi] MOS (Metal Oxide Semiconductor ) 
S*fcttM I S (Metal Insulator Semiconductor ) *S 
W9*h7V^? (BT8»UMOSFET (MO 
S Field Effect Transistor ) t fcl^?) $rftt6L 

s I J:tf Xttttftlcff&v\ s o I t8i£tf>^ 

»*Ji*:*i-6*»#»«a«ttH«r«»TV^. SOI 

fttt*S/££jt5ft:«>, y7hx7^CMOS (Comple 



mentary MOS ) h5>^?t**47yf Ty^jtp 

«*.tf 5 0 0 nmltOW»*/5 => 
^SttJl SO I*3filC*5V^-CCMOS h7Vv? 

[0003] iS¥l^m soiMo^y^vg 

ttIOBi?^15 0nmgt^-eS<L, y— * • KU 

StatSiP^tt-CCMOS h 9 

y— * • Ku^f ytt»lo»*Mt«jlt5c: 

[0 0 0 4] ±EO S O I M^MO S F E T ?r tt S 

IB) OSO I*iSMOSFETtC43V^-Ctt, y— * • K 
»**ttfcMOSFET^-j3»t6y— ^ • KW^ttfc 

[0 0 0 5] U^bft^fe^ /</u^S/!|3yifiJ:|c» 

±B<OSO I«5t<^MOS FET«Ci3V^Ttt»aSO 
[0 0 0 6] JbEO h^^^^O^-r^a^^ait 

^otSO I«ig<DMOSFET»C*5V>T^, ftffimSE 
*W4 (Vd-I d«rtt) lc*sv*T KW^BSE (Id) 
y ^«l-*ftt5 Kl/^f yt«©*y^ (Kin 
k) as*£LTL*3£v*5WHa*»£+*. -hEcol* 
tele* 9, mzT-ru?{t**>9hVFK&^X^ KMt^r 

[0 0 0 7] *fc % #-9»*lcJ:9 KM^ 

[0008] £e>tc h««fcs«*Kcstei-a:: 



t »c i z> y- v i m&.<nmw£mt\z-fo tfc y ? > 9 
#9, igg&yn *,9a>94 s yym+ten. zti?ti<D 

[0009] o4D, h^^v'^^W^^fflS^romfi 
[0 0 1 0] ifBWPplJHSr H] jg-T 1-7^? 

©tfy-r sc»omta:«r«»ix.tf y-*m{£t#iii- it* 

[0011] 02 511, JbfEW \-7^"J**<F>i£=r 4 SB 
9 , «*. tfyifV WW— /Wrf* 1 . 0 n m<DHtR<»¥m 

9, z<omw&<r>¥m#mso i fi«2wsi»y- 

X^i£S:fcJ;tf KW^IPi&Di&o-t. MOSFET 

tfKK v^Dtt^^vefty-*:^*;? hSC*J«t 
rofdioK^ * if izmrn l-c ^ $ itx v » s . 

[o 0 1 2] iiacO^^^glcioV^T. y-*1Wi£S 
TSfUil*«afc&-ofctfy-fft9 (ULtfiiB 1, B2«i 

»j*3*vcv»s. ^l^mso^x^st^tiiLsmB 

1. B2I1, h 7 >*S*9<r>V — * • 

• SiliJWSLTiBrtSiitS?, pn«*t»*t 

jKy-rft9ajLSfliB 1, B2«r^-U-Cy — * 

[0013] L*»Lftasp>, ±fEC0^^gl4 s y- 
^ • KU--Y^®«OfflfiSt LXLDD (Lightly Doped 
Drain) UTSS bi* . f— Y&M*-** 9 t 



^^S*r^Ufc«»c$ (bKlf'f K «7 * — /u-v x ^ ® 

LDDfiliti: Lfclt£\ V—^ff«S«>«niK:fRl«« 
S©^tt*«r*»«»c>f ^->a7.LT»J*i-5#9*-f ft 
•3ttJL-miSi: H7i'i?^^W^r f wa5^<OPfllc^2^ 
%l<K>{&Wkmm&Ltf®£ilX n p ng^Stlip n pg^ 

[0014] ie©*w**«Ki3v»-c. y-* 
tsifccj;?. jR^-fftoaumttBi, B20B© 
[00 15] set, ±E©¥«MwsBw»»iafc*j 

KSC-f t>-ttA L."C#f* W ft 9 W UI«*r»J*-*-« t 
tfc, fisjx.(il2l2 5to/^-yp B i. PB2*§BPi-5 

[0 0 1 6] Jiiaro 1 . 0 ju mlfcf^O^SIftciSfijC^ L 

r, t9iM60. 2 5 <zmA— ^*t?iiffl-r5J;5tc 
P«$tufc¥^^gOJPEI2]S:@2 
«aft«WncJ:0 5J-(t**tfcSO I«ig*#-t-5Ml^ 

fin^if^i s o i ±tcy- hm^G^^^tvTfe 
•5, troMiltto^lso i f 4sS2^t®(oy- 

^.fl^Sfc'J;tFKU"f ^fB«cDt7SoT, MOSFET 
CKJ:9y— h«ttlclW»**v. -*-y-^«S«S*Jj: 
CKW v = KDC^J;9^Fll^oy-^i»ncif 

[0017] jiKo^flesmi-ia^-c, y-hm^G 

(CliTy- hTGzlsg5i^UT^$tvT*3 9, Ty-h 
TGSr^*lcL.-C»Bi$tvfc¥^ft:SSO I icjft 1 i»« 

-<ft9 WLm^sBiis^$^^Tv^^)„ rro#y^ft9tu 
y-<a5^i-^u-cv>5„ ±i2ros i mmsknx 

y^ft9ti3L.^;1®B»±, ^>9<r HBC(-a*ii 

Iiy-^^«S i:««SU-Ci>5. WJilc«t9, h?^-^ 

[0018] mz&\z^-r^m^mzn^x, 

¥ffiH* 5 El 2 7 "Cte 9 , #y-f ft9tBL-mfiiBcooi?Si6 5 



[0 0 19] 

i&wmmi-xi t-tzvim) LA>LftAs<b, ±.m<o 

13 2 6*»J;U:|12 7lC/T<-r^^©»CJoV>rH, 7? 
-HTGlC«t"3 y-xmt&S&XVh'l'-l VliDi:, 

gtr-f ^itA Lt ftf 4 & 0 til LfH® B Srfl?fiKi-5^ 

-r-v^fcWi-S J: 5 icsaftLfttttUift^-f, 
Krg/h^*-vT-J£fi£i-*ci»i-?£fti^. £<blc:. Jfc 

frit^-^£%ttlcA:ftftltftfift <bftv\, :©t 

[0020] £e>ic jiiaw^fit^fi^*3(tST-y- 

¥«&2£B<oia:fi-ag&effl-r5 c t &x-z ft < ft*, 
so i^Jto^^flcg^fcttstttfcs-^y- ngfcfttr 

*fc»c-*»e> s o i mmf'U xmizmm uftitntf ft 

(bftv\ 

[0 0 2 1] *:«WI4±IS<OBgHlc®^--CftSHfctW 

so i mit<r>*m&m\z.B&. 

JtlfcMO S F ET JrttS^MItfc-V^t, 

Lt, b7^-^^^w^-r -f sentry— *W£ft J^fi; 

[0 0 2 2] 

ic^^ttfcte^iKt, m&i&mm±.\cMf8.zft> mm 

tuty-b&mi&t, mm?- vim.m<n±.m\z.B^ 
KtLV-hmmt. mm?— \-mm<r>mmu\^f^>m 
tarn i *m#m*\zmmr**^&f£&t$.tmffi.LxB 
fig $ ttftm 2 *msi<o y -*m%.& i k m y-mm 
t. 'PK< btmm&i¥mftm<nm$&v-*m®*i*. 

HTV>5l&l^m§y<7)85 2i£a£{£Jii:, fitJfSfJ 2 ^agft 

Jl fi^j&siv fitness l^snwi-fc 1 ? t»i«®®(o 



v^igtc«ig£ UT^fig $ *VC ^ 5 #7* & ►) tB us« t 
[0 0 2 3] ±fa<0#3§9§ro^a?#;£«l3\ 

BniE-7*- v-mmtK mum 1 ^(wiiii&icjo^Tttfifj 
iB^^^y^fig®«c^. mmm2*m#mm®t&-& 
mmtmKzz?^. ^h\^mmmi^m^mtmmm 

-c. $ii£.y-Y-t&mm<D±.m\zMi$.£hx)o'). mm? 
- bm,m<nw&ttertzmm&2*m#m*\zffi%z#7* 

[0 0 24] ±iaro*^WO^*fls:^gli, jftgKN:. 

fitness i *m&m t fitness 2 ¥^{*®©«^3£«i-*3vn 

-C, fifllB^x-rifeOUibfUSi:, fitriey— 

[oo2 5] ±mv>*&m<D*m#mw:n. &m\z\±, 
huistKx m t> w umei t mm v — ^*«* fc i* k u- w 

tt. ftfiia*^* 5 , Btnsmi^<ttJ ? m2^^©(o±g 
ic^fig^itfc&is^y^ h-mxhz. 
[0026] ±.m<o*&w<o*m&mm*. &ma*. . 
mmy—xm&ti£xfib'i<-{>m%i.t>K ^ti^mi^F 

ftwizM&ztx. mts.$& 1 ^mmmtiii. v tsasios 

[0 0 2 7] ±IS<0^?^cD^^ilg«, 

^^.^ t p^-v^/i-SJ ^7>'v f ^^i45^l5fi^$^^xv^^. <> 

[0 0 2 8] ±faw*^W<D^^g»i. 4fS«Cli, 
^IB^l^^* 5 «^<0^r^^fiS;^Sr#L, fill 
IBlS^:fli<73^^^^fiS^o±^|c-ttt-?ny— h*6 
^«:7>L-clS^:fioy- x hm<S^fiK$nri3>3, « 
»<®co h7^5^^^* s ^fii^H-cv>6. $e>i-*fSt- 

[0029] ±m<o*&w<D*m&mm-t. »isi-«> 
miisjKx ^ & >j a umi® t mat u r v ^ 5 fiiE y - 

tsit \zx*>. fiuismi^^wfifiisy-^®^ 

iVKM v^=SrK? < fiB^«rfitliamtSISE*>5 

[oo3o] x^stsJiK 
^v*'^M&&®izmm^xBi&&tiiz%2mm.m<ov 



fr^m. *) m itm^ ttrv^sg i ams^sg 2 
®<tt)tmismscoT«fe$:^ss^wu, y-* 

ftX^ZX? j&Vte^mmmi&tstix^z. t$o 
<#T<<&fti>K #Tj&*)mLmm*fti,xv-xm 

[oo3i] $f>ic % ±.m<D%i*mftmtm2*mft 

[0 0 3 2] £/c, ±l2(Og^^if^-r<S^, 

iah^>^**o^* /h& am* & w-r s is i ^mi* 
(omi^mitmt. ^mmi^m^m^^^mLxm 
f&£nx\,^mimmm<Dm2¥mtemtz#'rz>mm 
burnt, ffi&mi*mfrm&j:viftmm 
2^mwm<ohm\^-vmm^r^irbTMt, m 
i ^mwm^mc^xnm^^^^r^mm 

fc> ^e ? iC^|B^l^^^^|2^2^(*ScO^ 
<o-^ro^±$:ii^r6«t 9 (CUT, Iftfcy-hl&m 

fcmm&^te^Xs Bfriey- bmm^mmm^sn^ 

i o km 2 a$ms<D y-xm^ j;^ k w ^m®*& 
&'tzj:&t. m^2^m»mnmz.^^x, numy 
-hm.m<o{m\z&\tzmmm2¥mftm<p\c^ m^m 
i *mttm x v t>sg i mnm<Dyfj&yoz:mmm\^#-f 

f a 9 til L««Sr«fiK-t- 6 Xg«&OXau:*3l*-C, 

ffiE#^«^fflL««tffiEy-;*««*fctt 
[oo33] ±u<o*&m<o¥m&m&<omm%&\** 



[00 3 4] ±E^*«M^^»«:Jg«<OJ!it*«fett, 

shikmu ttiB^^ftotaumasrjBrti-sxaoa 
k> sftffi^^ft^aiLsaifcatfiay-^ffi^fcttK 

[0 0 3 5] ±R^»n^¥«*ttKoHift^a % 
«*:W«i-SXat, (WEy- 

-^x*Ji£^;** t UTitlJESg 1 9 feSR 

xa^Sr^tPo 

[0 0 3 6] ±Ko**W^^*{*:i6Kfl!>«iS*-«fert:, 

t is 2 ¥*#s <t fc*i-*aia««:»*r * xaK:*3 
[0037] ±.m<D*&m<o*i&&mm<DW&%mz* 

jfrffitct*. ttEJ6IKRff>i:Jl£» »lia» l 

^^y-^WfciU? KM v«#&»/ai-;5iaic*5 
V>T, (^^{cMI5p^-t^/uM h^v^^^OT^-r ^a 

y-*«**j ±1* k w ^«««:»j«i-axaic*5v^ 

[0 0 3 8] ±re©*«W^***SSBO*l5t*jfett, 

-^*W*fcfi K W y«««r*tt» J: 5 K, ffiE« 
[0 0 3 91 ±ffi^*Wft3gaoK5g*jfett, i^Ste 

S:*-t-S«/B«tES:JBfifci-^. ftjc, IS l *3»(*B*5 J; 
t/*2*W*JBo±)iJcy-h|ft|ftjR4r^j*L, 



£ J: 5 fcSS 2 81S<0 y-*ffi«:fc Jttf K M ^fHJ££ 

[0 040] ±Eo*W«cS6«<o»a*ifefc J:iitf , * 
IB l 3JSS<o|g 1 

+ S£4:fc:J:*K y— ^««E*>SVM*Ku-f vfiHSlcjft 
oT N »l*W*Jl^y-^««fcJ;VKi>>f>'ffi«Sr 

^<^7 f ^gp^^, y— xnmzmj&$*ix % kw> 

[0 04 1 ] $t,t^ ±1SOjfn 2 
ft* £5 Id* *e«cJSl^»#ili:|B2*»*Jio«|!L 

^©M7«>hd>«l^/hS< % *bi:W7>Mfi 

[0 0 4 2] Sfefc, IB^SHHWtltCMOS 
^^(Dy-^fcj:i/KM >«*«r**-f SIS 



/c, 1 LT 2 1H<0 h7^^^^« 

U :oi^h7^^^$:afofetMt5^ 

[0 0 4 3] 

[0044] % i mmmm 

So m^tfm&mmi (20) tcj:o»m$nitso 1 

I »«ffl (pi) 0$1^*1SOI 

(10) ±fcy-h«SG (3 0) OTMt**vc*iK 

^(ommn^m^mso 1 ^^2«ss (n + m 
*/i>m<nMo s f ETtm&tsftx^z. y-hm^G 

[0 0 4 5] ±fEtf>'>&< HSl*S*fSO I tf>y 
S&1*«8! (pffl) 0»2**»iiJ (10* ) a* 

riMHKfc, ®2^»ftJiffli«i:ny«hmfficoy-hfi : 
(L g /2) s «fc 5 

*m&m s o 1 1 m 2 *»*a j *>mnv~jfnmn± 
zm®-tz>£o\zi,x, ?<-b&mm<o±m\mf&zti 

Tfc«9, y-hM(DHff(^ltStR2¥«»JI4>^« 

s^i^m^ (p + m) ^^-f^^ttiLm^B^^ 
$*^Tv^^, e ^^aowuaaiBtt, y-^ 

m»ft-miE^tt^^-r 0 sot, h^v^^^o^^^ 

[0 04 6] El (b) nmi (a) t^X-X' (C*3 

ic, «*tf»ft->y ^ va>e>fc*«ffli6»flg2 0 

Siir*5 9, * olllc S o I «J6tf) p 15/ «; a yiSft 

s-cfcssi***! (so 1 j§) 1 o**»**n-cv^ 

130 ate£lt?>yx<r>\/}) ^ b'JM 3 0 b <D*gJI 



2 3«>T«i-*5rf5»l*W(WilO**ctt, nfflo* 

J&^ft. LDD (Lightly Doped Drain ) *$jttf>y — * 

nft*^aMOSFET^»**tltV^ 0 
[0 0 4 7] JbiScD by^v^^SrtSSLT, £BfcW 

x.tf»fl:^y 3>^p>fessra*ftSK2 4**»***tx 

T/U5-*A*M>-fcJIEl*3 2IC«([Lt 
[0 0 4 8] HI (c) teBl (a) *CDY-Y' K*3 

tts»Bia-cfc5. -LKiraaHc* ^ssi^^ 

«:&< 5* -r S&i^Uffl (p!) o»2*W 

io' a)hm\Zs ±etw y*-f K«*t* 

0' IC»U-Cy-hft^*» (Lg/2) OfltttPSa 

6i5{c^«t5m2^#^«l 0* tK*l*i#il"0J: 
9 t>3S l »*»03FI«*«rili«*U:**'*-a«:«*^*» 
^®J£ l 2 fc {£»«^l««i®«c l2J:n*f) KSS iSS 
ftXM^MMK l 4 l WIS (p*S) 

tl % r^5 = ">Aft4fO±lilBl»3 4*C»ttLTV^. 

[0049] ±E^*W*«««wj3V^r, h7>"^? 
©y-^««<oKMW»*«l 3 aK^-fJROm 
Lmffi<OS5»g>F««lffi«c 1 4 isift «9 «««r*T LT*5 

>i«ffi<OifiiJiS:H5wi:^-e#5. 
[0 0 5 0] £P>lC, ±|E(Z>»1 fcJB 2 H^W* 



[0 0 5 1] ±Bo*W#jMI«>iat*«6U:ov^-CHH 
Sr#au-C6iLT^ttWi"5. *i\ H 2 ( ( a ) WtTffi 
0, (b) fc.fctf (c) tt*ft«b (a) *<^X- 

X' , Y-Y* ^*5«tSBfffiH) ic^-Ti^tc, «itf 
3§9£frii:8xfc'5VM*S I MOXfefc^KJ; 

ts 1 os§ 9 *fc-frfiB<o±«^K{k-> y 3 xommmmm 

i (20) fc, Ii^i#lsoi do) #xxmi 

^iSOI (10) ^5>K*)IUlt»riESntl>5 

jB2¥»{*«j do 1 ) a>bft*mi^®§? (pd 

¥3MWItt, »nW6WKi (2 0) Six 
Tv^ 0 «?»JMI*0Jinift1U* I (2 0) tt, «*. 

[0 0 5 2] tfUC. 0 3 ( (a) l±¥BBk (b) *3£ 

n ( c ) te^netx (a) t<ox-x' , y-y 1 

o) &J:tfJI!2¥WtJI J do* ) Wfte^lla^ 

lSrWfricb, tO±li:WA.tfCVD (Chemical Vapor 
Deposition) ifetC J: 9 # y V V = >^fc * 

7tyHMW2 2t»*U SbKW^httW 
tfe. t7tyH6»l2 2Sr-7^^i:Lt^yvila^ 

^y^fy^y w Kfexyf y^it, #y-> 

J|nyl30 ajSitf^V^^^^S/y^-f KB 3 0b 

<a«ji{*:-e*>*#yiM K«jgoy-b«t8G (30) 

CCO£#. 13 (a) 5 K> ^2 

*an*=Jij do' ) <D±.m\a±. y-hSL g (oy- 

hmfiiG (3 0) E2^»(tHJ (10' ) iC^U 
ry— Hlo^d (Lg/2) ofi«^145J:5l^ 

[0 0 5 3] ftlC. 114 ( (a) ttVBBL (b) #t 
U (c) tttftW (a) *^X-X' , Y-Y* ICio 

usRffiH) id^r^^i-, 7t hy y^77^-is 

WD*l***iSOI (10) ««i«PU*2 
¥^WiJ (10' ) «*Sr««i-5v^^/<^-vM 
l^l/^h-r^ni^Kl, V— httiG (3 
0) oH«»^S3»t5!(5l**(«lSO I (10) * 
tC, y-hlffiG (3 0) ^^^tlt^2^1i 
(ni) <D»«tt^FlaB«5«:W^va£AL, nM^<6:»S 

[0 0 5 4] BS ( (a) ttspBEL (b) feJ: 

xr (c) r±*n-ett (a) ^x-x ( , y-y' 



^isoi (i o) wtttftB+a-^^'^-i'M 
o) ©«»»cfcMt6»2*w*wij do' ) y 

-MSG (30) ^^^tttll^li (pl) 

[0 0 5 5] RlC, B6 ((a) f*¥®!2l> (b) *3<fc 
(c) (a) fOX-X' , Y — Y ' \Cio 

R I Eftif^^y^^^lcJ: Ox y f/<y^ LT. 

hmso (30) w««»ict^ K9*-^ttiisw 
(23) ctu*. siim^LDD^ 

10 0 5 6] Rfc, 1217 ( (a) WlSpffiH. (b) 
T* (c) tt-tft-CTb (a) f'^X-X' . Y-Y' K*3 

ia^)Ii*^isoi (io) ^ipu ^2 
do' ) m&z&m-rz^*?'*?-^™ 

3(OU^ h-^^^R 3«:7BffeU hm<SG (3 
0) «)P5«ttici3ttaJBi*WiWiSO I do) * 
ic, t^f KS*-/Hft»ISSW (2 3) £^**£L 
X, As + fe^2itS (nfi) ^»«tt5FI**S: 
(m*^*— : 5 0 k e V. K-Xl : 2 X 1 0 
15 atoms/cra 2 ) t ^ 1 &«=TM t^SA U nKOiig 

l l n* S<DiKftdE?*Mfe«tt 

13 aJbt'LDDM^y-^' KW> 

[0 0 5 7] fetC, 0 8 ( (a) tt¥ffiEU (b) 

(c) tt**b-Pn (a) *<BX-X' , Y-Y' fc*3 

fc±0J(!2*»(«i J tlO')ffl«S:WPU»l* 
a»ft:JlSOI (10) ««S:*it5^^^^M 
4(OUv?7 Y-?*>7 R 4 SrJf2/$;L. y— b^JlG (3 
0) 0«»*C*5ltS|B2*SPH«i J (10' ) -J- 
*K**— /i^MMSW (2 3) «r^**£Lt\ BF 
2 + fcif<0*i««ffl (p§D ©OTttTIMMrHtB 

Uc*/U4?— : 5 0 k e V, K-Xt : 2 X 1 0 15 atom 
s/cm 2 ) tv^5*ttt^t^ftAU pS^f&igg^** 
««« 1 2 (c»j«Ei-s p + &an*M7K*Mft l 4 £ 
«t5o EJl-h-C, *l*»#|SOI (10) <DV- 

^#ffl^v,TT'l 0 0 Ot:, 109ORTA (Rapid Ther 
mal Annealing ) feK <fc £ /UfeSJC J: 9 „ 

[0 0 5 8] ^igt LTfi, «x.tfcvDifelcj: 



*l*»#lSOI (10) WS^TttWWE^Ftt 

ftffitti 2 i^if-f 3 h#— * (y-*=i>** 

gS2¥*#®J (10' ) lC*5V>-CI*y- hm®3 0 
ig-T^y- h^y^^ hGC) SrHinU fra^** h 
&—/\,p%&*>yxT>''7 ! ?r (3 1, 3 3) tttflcj: 
■JfflJ&iM^ <*<bJC_hJfg£$! (3 2. 3 4) 

[0 0 5 9] _h1B<o*W*MS«^»ift*ife*-*5V^Ttt, 

2 km-u-c, h7^^oy-^a«tii 

<btC<fc 9 , y — *SI&U:8M^LT#-r 
-f»0BHttifeiB*t*:t#t?*5. tto-c, mi 

»BE*S|Sj±. Lfc F7>^^ ZT&f&lr Z> Z t #"C# 
[0 0 6 0] SblC, ±IE(0*l4 i W#JifcJB2*Wff 

» 2 4*WftJlfM i: 
Sblc||Il*W#JI4:lll2*WfleJio»» 

<o-*(D««±sraia-r 5 1 5 icy- ms^st u 
h««*>M»te*m 6S 2 ^MHtti"^*^ >r * o 

Ullt8t»*t5wtl:J:8, T Y- MB* fc 

[0 0 6 1] £<bt-. ±E^**6»l*«-*5V^rttn^--t 
^/WS* h7 >-^^lcov>XiftWLTV^*5 > 5gmte* 
|36^o^mSi^AtL@x.5 w fc X* p jM'S h 9 > ^ 

^ 5 Sblc, ±Eo*»* 

^fit ItCMO s h7 vv^^^^^i-S^lcii, 

[0 0 6 2] % 2 mifctetfe 

i9 (a) tt**lfiJf5ffi^«S^3Kt3Sltt<ospffi|g|-cfc 
0, 0 9 (b) *5<fcOq219 (c) fi-ttb-eftia 9 (a) 



*m»m&bwim-?hz>i>K n^ssoi (i 
o ) *<n&m&*imfm 1 3 o±m tm2 *m&m j 
do') *(o&»&*M!fam®i 4<D±m\c ses 

£v>te*:x*/u^y Kft^OiSfiifc^y 1M KSC 
(15) d^^jvc^ C tds»ft5o 

[006 3] ±fc<D*mi&Bm\cm5¥mft2iB:i±s b 

9^^^oy-^««©*»*3p*8*fH*i 2£, # 
•r^^Offi LtttoXM^MMMJU* l 4 ri* £ fc lc^<D 
±JIfc»rt3Fftfci(!iBAA«^y^ KSC (15) ic 
*«LX*i9* 

lc % h7^**©#^ffl#**#?*-ftt9ajLMfr 
C (15) icj;^S^<50T% pna^l:j:*)««t 

zmimm&mzvh. m,&:m&'hz<vx£*)vkm\z 

#Xta o ttoT, KW^tt«Eco^v^o«±Srffli»J 

[0 0 6 4] ±IBOip»ffJS«o«3S*teliiov^-CHffi 
*#iLtRTlCllflt«. *i\ f^XttHBttlCftf* 
5H8 ( (a) tt^pSIEI. (b) *5J:tf (c) fi-ttb^ 
ft (a; ^X-X* % Y-Y' \C&rtZWiffim) 

[0 0 6 5] EI 1 0 ( ( a ) fi^BBL ( b ) $3 

«fctf (c) l**rft-*fJx (a) *OX-X' % Y ~ Y ' 

* y h oi y ^ y\z J: 9 •> y = v/I^©<a g ^SMtfllSr 
l»*-f5«r«3S«rfTofcgL «*.tfs«jas^4 5 ox: 

1 0 n m<ORffXiftii£-tl\ (K*#H*T* 5 5 0 

t\ 3o^rtam a^^iir^-/^ 

miZ&Zi'WJ Kfk, (H 2 S0 4 :H202=15:2 tfO^fg (7 
OX:) 1:3' am) ^J:6*SJS3/</i/ho»*, (S 

**H«T, 8 0 0t, 3 0^RTAjjO:l) t^O0k 
KSl*»(*lSOI (10) 

i3o±iti2^(*:ij do' ) *<ommm*m 

4<o±«^ > ga&^ftic^vuhixy im k 
ft^ffiS/&&«*>y KSC (15) SrMt^o 
[0 0 6 6] HUoiltLTfi, «lXlk»ttj:R«K 

l-tt, ir«l2 4Ml, 8l*i|*iSOI 

(10) !Ji*5V^tti«»a^«»«J« 1 3K:ai-6 3V 

V^hDC) ^PU -#S*2*»(WBJ (1 

o' ) ic:fcv^tey-hm&3 o^it-r^y- h^^^ 



? bGC) ?:IPU h*-/Uf*j£*^^ 
"r^-f^^f (3 1, 3 3) *^KJ:0Sfci&*, ^e>iC 
JLIBBIft (3 2, 3 4) $:Mtt, S9^t"*Wf*: 

[0 0 6 7] ±EiO*»<W6««)«Ht*«felC*5^-Ctt, 

**/wfc^i&**r-r£!g 1 ^miy<osfi 1 

**fl«a»e>«9 UJ LXB&£t\X\,^% 1 
<»±J§\z&misl)V<< b-JB&M&lrzzkKXy). y— 

it^T^ 0 m umas:je*-r a - 1 a* 

[0 0 6 8] ±ia<^*lllfc«IIBk:«S**»36«jc:*5v^ 
tit JBl*WWJii8J:tfJB2*W{*:Jl©±JiJcftj|i^ 

y im KJBSrjgfiKLTv^sw-c, h7^^oy-^ 

WiW-fUBLtlli, 9 LXV>X 
fcj&sx#a 0 dfrte, #^#9ffiLSIIS#<D®S|£ 
[0 0 6 9] jg 3 Hfe^ji 

bi 1 (a) t± % *mmi$mKmz>¥mt*mB:x*hzr 

- bT U-f 1 ftco h 7^ * K*B^-r5fi«cC)^® 
h 7 hT^«««cftto«>e>tLX»« 

sixxv^s. ±Eio^**Msitfcfev^x, m*am*m 
m itzt *tfc s o 1 «5§^w-r6^ 1 
(pi) w*it*#iso 1 ±(ci*foy- hm^G 

1, G 2*S»/feSftT&9 % 1 ^^y- hm<lG 1 r G 
2-Cj**nfc*W*JiSO I 4>^»2*SS (n + ^) 
<oy-^««Sfcft9> l^oy-hSgGl, G20 
«lO««0*iWMSO I **Sjg 2 »ftffi (n + 9) 

\z % 1 »(D n f t *^atf)Mo s f ET*s««snrv^ 

[0070] ±eofti¥*fHisoia»b. m#m 
ftmso itDtfTtjUMmmLxmimmm ( P s) 
o*2*»ft»j*s«9Uur»j***tTv^. ±ia<o 

iNMMSJBli, 0»JA.«O. 4/im/i/-/uxKK-SixX*5 
4. O^mXfc^o *fc, »ttffl«X*>S*2 4 £ *(ttl 

J tt&Ofc/MML 1 bMitrxo. 4 ^mxiaii-^tvx 
^6, y-htSGi, G 2 Us I2M*1 

ji^iii^ht^y-M^ (L3 = o. 2 
Mm) to««*saft5J:5Jc:»i«snx^9. 



m<nmmztsv ssb 2 j 1 *m#m s o 
m§i (p + s) <D^7 f ^fe ^ 9mLm1lB^^J5^stbTv^ 

jr-^-t BtomLfUsa* fw^hmsd 1. D2ftj]sc-rn 

y-MfiGl, G 2 0ST^/ff>f '> 
[0071] Hill (a) *0^^<7>R-C^ L*l®J&<£> 

ft-xmtmri (b) -cfc^o 011 (b) ic^-r«t9 

*fiV«r*TLT:l3»K pn»&i»«t5. :<^pn^ 
[0 0 7 2] ±!20flM*lSOI^2 

-f r 9 u lssb & y-*®® s icttft b-tgaa-r 5 - 

[0 0 7 3] _bffi(O^»^a^SiiS*ife^oV>T0ffi 
fc#fiBLT«TlcftW-ra. *i\ B12 (a) 
*5fc, «;ttf«0^i£i£fcavMiS iMOXftfti' 

<oSPfl*fe»BI it* JB 1 soifci^i** 

J^6ft5*i*ti (pi) os/jayifWUiff 

Rid. «*tf hu^**»(t«fe^J:9»*-racfc 
fc-C*5. *fc, JB2 4 £ W*JiJ«>*'M»«LlB:o. 

[0 0 7 4] »ClC. Ell 2 (b) ICtjH-J: II* 
J&L, ^:<DjbJI!£#];U;£C VD (Chemical Vapor Depos 

ition ) siawy^y^^^y^fy^yt^ 

K^SIJtt^y t-f KMoy- MSG 1 , G2 



T-feSo ClOfct. 12*^1 J ^iBtcH, y- h 

tiiGi, G2^f2*if*i jic#ucy--b««D* 

55" (L3 = 0. 2 /im) OH«i5145J: o\Z.s<# — is 

[0 0 7 5] El i 3 ( c ) tc^-fj: 9 tc, 7* V 
yy^77>f -lg(: «t^i *m»m s o I ®J££BB 

g 2 -e&-$Ltiiz*mftm SO I *SC^2^m^ (n 

+ 8f) (Oy-^iSSS:, l^y-MSGl, G2 

<o^«<D®«6<^*»^Ji s o i *\zm2mnm u 

[0 0 7 6] HI 3 (d) 5 IC. 7^- h 

M2<ou*^h-7^^ML, y— hm^Gofflgistc 

*5»+5»2^ft:|i jiptc. y- hmfliG£^**£ L 
tllStS (pi) co^mtt^FM^i^^^vaAL, 
pffl^^-fRO WU«ffiBSrJBj«-t-6. ww-C, mi 
3 (d) *O^OR-C^Lfc?iiSlcl-*5V^X, tfr^fr 
9tHbm«iB^, y— ^««state9««vfe#-*-5 

[0 0 7 7] aBOIfiiltlt ?t]itfCVDSia 
[0 0 7 8] ±B<D*Wf«g|t<0»jS*j5fe»C*3V^Trt:, 

h 7 * ^ y— ^«« t fifc 9 «tti*rr 5 «t 9 id 
^^aowtili^it^^ »i*»#I(oy 

v*aas, y— h»ao«asB^-^^ k^*— ^»»K*r 

»J*U *0«ttkiK-X*ftif*:K*.-C2E]0-f^^ 

So 

[0 0 7 9] I 4 

014 (a) tt, *JM»(llC«8**#M-CfcSy 

(Dy-hSfiGl, G2-C**ttfc*tlH*JlSO I *d5 
I2^IS (n + Si) OK^HWDkft!), 1»<0 
y— bmiSGl, 0 2^1^^^*15 0 1* 
^2#li (n + ®) CD 1 *Koy-^««S 1 , S2 

[0 0 8 0] JiEOSfc 1 S O IA^, Il*S 

*fsoi(7)^Wi:MUSiilli (pS) 



mmmtmm\c ±eg>*mmmsiim\ «*tfo. 4 m 

-FfiLlliO, 4/im<b^^o y^hm^Gl, G2 

o. 4 Mm-ci£ft£;h,Tv^ 0 y-hmJ&G 

hft*>¥# (L3-0. 2 M m) Offltt^fi** USUI 

■ j*£ftl¥*fMSO I J; 9 t»lW«S!^«* 
t«ttmt5*l*tS (p + S) o*^-f*0 

[0 0 8 1 ] 014 (a) *<0»j»©R-C*Lfcffi«0 
tWcHAMai4 (b) -Cfc^o Hi 4 (b) ic^-TJ:? 
fc. ^i^ttlLtffiBIt y-^SM*£Sl (**:«: 

[0 0 8 2] ±E«>JB 1 ¥*f£H S O I £Sg2 

* 9 tfci bmffi B £ y — S (ctttt d 

[0 0 8 3] ±E©*»tMMO»a*ttteoi*TBiH 

*#fiaLreiT^RW-t-s. *1\ his (a) ic^-t- 

ftiSOI ^bS9ttJLtMJHtV>5l2*i*I 
J*>645»l*«fi (pi) O'/ya^lfflt* 

Sfc, »2*W*»J<O»/Mft*Lltt0. 
4 m m~C#>£o 

[00 8 4] #cK, 015 ( b ) <fc 5 fc. Si* 

*g{«f soi»i:tf*2 4*ttftJl j^feftsvyay* 
9»l|0!>±JIK0|jtainaM:ttlc J: 9 M6»««r* 

^v^^^ vy-^-f KfcWWS^fc^y ^ Kilo 



JO±»lCtt, y-MSGl, G2#*2*|IMJ 
lC#UT^hfiW*» (L3 = 0. 2 Mm) 

[0 0 8 5] 016 ( c ) t£*-J-J: 5 7* h 

h^^^Sr^u, ittoy-hm&Gi, 

G2-C**iXfc*W*JiSO I *»CjB2W*ffi (n 

+ ®) OK^y««Dt, lW^htliGl, G 

20MI»»iSO I 4>|CjR2ff«9 (n + 

9) ©lSoy-^Usi, S2«t5 0 

[0 0 8 6] ftK* 01 6 (d) ICtM-J: 7* h 

y y^77^-lSlc:J;9l2^*IJ{SlSS:ISP 
U i l S o I «»S:ft»t5^^ ^^-^-y 

M2(Ol/^ h-7^^4rJK^L. h^fiiGC0ffii|gI5^ 
:fe^£S&2*igf«I J*K. y — hlffiG^v^^ t L 
Til^ll (pi) 09Stt^«ftS:^tyttAt, 
p S^jfif 6 9 IB LSSB S:Mt 5, 01 
6 (d) *<o5ftj»<DnT^Lfc€i«tlc:*3V^T, 

9tHU««B3&S. y-^WtSl, S2tl40««V 

[0 0 8 7] «fiW>I6i: ITIi, ^J^flCVDtetCi: 
9»{b^y 3V*Jta**T»Bfl«l»l«t«ricL, 

[0 0 8 8] ±ffiO#W#««^«a*ft»-*5V^-Ctt. 
?g3|ll&ftm<tP8Slc, F7>^^oy^I8i:i 
9 «*S:tt5J: ? x ^ & 9 W L«««r»« LT 
*5 9, R 1 *»#i©y-^««*5itf K i^-f XWI; 

K W v«fi*£:fc -f * 9 U LttSfc^tt-eti l 0 

^fcSfc^EJo^^ffiA&tTS Z HDDS 

[oo8 9] m s mmmm 

017 (a) 14, *j«S»lB*C«6*W*S6«'C«>ay 

0-Cfc9, 017 (b) 1401 7 (a) 4>OfiK^(DR-C 
^Lfc®$ote*:0-efc5,, «3*lfe»»i:3IKWfcH ■ 
«-C*>*3ft^ Il*i*SSO I*5±tf*2*9W*Jl J 

[0 0 9 0] iEo^RJBJeiB^^SMtSSIlli, h 9 > 



ffiiaHSr/J- * < IT J: V mmc Y?>*?*9 u 
»fcy-^*l:»«t5:ti*"Cif5. Sot, KU- 

ic J: 6 K M ^WJE<Ofa-b£EI£ r £ jftS-C# 60 
[0 0 9 1] ±!EO0 1 7 K*i-*W(«S««>»St*«fe 

*fc«rtrv\ so i *0>y-*«**5j;t/ 

km <b « 2 *m#m j * ^ -f n *> a urns 

y k«c 

[0 0 9 2] JbEo^«(«:ttBottftM&K*iv^-ca. 

[0 0 9 3] _h|E<0^(*:^gtC^V>T'li. JR 1 

S:I8J*UV^W^ El 1 8 (a) fcJjztfH 18 (a) 
toWI©H-e»Lfc««Olt*Btf*5H 1 8 (b) 

[0094] ±m<nm i 8 ic^i-^fl^K^ssifiifrSs 
jbEtw«"c*>*dK mi 9 (a) cm^ic 
7* hy y^77^rs(aon^iso i« 

Gl, G2-C**nfc*W*JiSO I *tdSB2#«ffl 
(n + S) coy-^®«S$r, 1W-HSG1, 
G 2^n«<^fH*S^4 £ »*SSO I *ICjB2i»«a! (n 

mi 9 (b) u:»i-j;3ic, 7^hyy^77^-ig 

*r**U h««G^«Wic:*3lt5lB2 4 i **B J 



SffiBSr^*t-5o Hi 9 (b) *£>5im<£>R 

[0 0 9 5] -bE©^»(*3S«Ki*5V^-Ctt, (3 2 

0 (a) *5<fctfi2]2 0 (a) 1»©WIOHWlfctS« 
G>»::*:l2 , T?fc'5IB2 0 (b) ic^-f^ 5 ic, l^toy- 
MgGl, G2-C«**Lfc*W*JiSOIt^JB2W 

ma u + a) oKu-fyWDtft}, i*f^y— h 

StfGl, G 2 W#MMO««EO*3(t(*Ji S O I «t>*JB2 
ill (n + i) (Dl^y-^«S1, S2<hLT 
fc-tv^ H2 0»c»-r*8M*:**^«a*»tt. -tE*> 

[0 0 9 6] **L. ±E<D**#SS»-*5V^Ttt, El 2 

1 (a) fc«tU ? El2 1 (a) «f OWj»OR-C*Lfc«« 
ol£*:BlT?*>6H2 1 (b) h7>^ 
* o y — ;*£S$c £ #7* -f St 9 tti LSffittfift 0 

[oo97] _bE<BH 2 i ic^i-^wftisaoKJS** 

14, 122 (a) K«i-J:5fc, 7thyy^77>f- 

IiiaD»i*9fMSO iMfitrOlaU Sg2^2U 

»ji j «**«•-*- a 9 /^-vmio^fv 

^friSO I *tcm2^mS (n + S) ©KM V« 

$»|so 1 4>^ff 2««a U + a) <oi*foy-* 

««S1, S 2£rfl2/£L*:!&, 13 2 2 (b) ICtjWJ: 7 
I:, 7*hyy^97-f-xaicj;9J||2*W»JiJ« 
#*:B!nU « 1 S O I Wtftit 6^^ ^ 

<Dmmz&\-tzm2*mftm j y-hm&G*^ 

^^^LTllitS (pa) ^»«tt*tt»«:*f 

SAL, p iO^f-f n *) u LSSB t»*t 6. 

019 (b) ^cO^^cORT'^L/c^^H^oV^T. 
tK^-t »9ttJL«ttB*s, y — ^««StS*9fiH«Sr 

k % iia i 1 1» 1 s o 1 y-^ffl 

«*3j:tf KM y«tB2*^l J ^^^x^S(9 
HI tUilc g B1*W 1 3 ^ F » tY Kfc*fG>iMH 

[oo9 8] jiE<o*ias«?ifii-*3v>-ctt, y— ^« 
d * 5g t -r s w 1 1 -c ^> 5 . 

[0 0 9 9] %6^%^ 
123 (a) 14, ^WffSSK-cfcSy 
— F7WW 1 h9>"^^^^*aS-*"6fiS«<05FB 



[0 10 0] ±E^*IW6»«^*aK*:S61ttt, 1»<D 

[0 10 1] El 2 3 (b) ic^-r^ i*t*> 

2, B3, B4**iX*ft**MM** «tt9«*V 
1, V2, V3, V4ldJ:9-ttt^ r ny-^««SlC» 
^t5Ct^-c#5o CtDS<& % y-h^gte02 3 

* * ^ » * y — * «« ic mm-t z^twz 

[0102] 024 (a) t>J:OT2 4 (b) (C 

^"f ct 9 023 (a) *>£tf02 3 (b) lC#L 

O I **s]f!2 9MK& (n + 9) co KK^SiDtft 

9, i*tcoy- hm^G i , g 2 co^nwco««co^gf # 

if SO I t^2^11 (n + S) <Dltt<Dy~*mm 
SI, S2t LTt <fcV\ 

[0 1 0 3] *«W<0*W*SS«fcbTtt, SOU* 
SMttllCMO S F E T <5 *»»3SB-Cfctttf WIC 

TtiSfflrt, MOSFETcoffl.{ca^cO^^^P4r 

[0104] _biaonj6co^(-ps^*n* 

*9!<Z> S O I »5g h 7 * IS, §(5»£;£Mco h7^ 

tfcottJ;^, SO HflagfiWISIRte, SIMOXS 
-C#5. *^4Mtlft*Blttt hu^^fficoftfi,, LOCO 

^^<ht)-C^5 a y— * • KWv««|:MSti54 
u\ ainiftlftMlV*, *®«^-ct>^s«»fi&-ct><t 



[0 10 5] 

ate j:tttf % s o i mm<D¥m»m\zj&fjt£ titiMo s 

FET£^6^#§£g^:fcl>T. 

SK^JBjc Six*: h7V^^^^K7^ hrt><b^JEaM> 

h®aco^i^s:flisijbT. h7^ 

Zk\c£K) K K yt*©*y ^ ©»tt»M t , 

7 5 KMyBEOlfilJbtHSlt^ 

[0 10 6] *X9Ko¥m#»mtoWattttz£ 

^SrfflJftJLT, h7^**0#^&#£y~*^& 
fc^«ffiU:B£*-awfcU:J:9 KW^««<o^i/^ 
<D3S£«r»iMU St^^-^Mia^KHvi 

[HB©«*<cRW] 

[mUHl (a) W;*»W^JBillJS»«BI-«5*W 

fr^acO^®IE|-C*>»?> Hll (b) ttBl (a) 4>COX 
-X* ^*5lt<5WBH, SI (c) ttBl (a) +CDY 
-Y* lc*3ltSWrBH"C*5. 
[0 2] 0 2tt»l3IJ6^«l(cffi5^flc»B^®ig* 

(a) ttTfflB* (b) tt (a) fOX-X' fc 
43lt5WrBH, (c) tt (a) t^Y-Y' (CfcttSBr 

[03] B 3 (IB 2 ok* oiaoy- h t«»»*I 

S*"CSr*"*" (a) f4¥®0, (b) tt (a) *<DX- 
X' tC*3lt-5Wf®0. (c) (4 (a) ^COY-Y' lC*3 
tt£fSfr®0-Cfc5o 
[0 4] B4llBB3 0ttftOX&OtRl¥«ffJ|lc43l4 

5fi»^«ft««o«*ia*-efe*t (a) 

m. (b) fi (a) +CDX-X' |C*5(tS»fffiEI, 
(c) 14 (a) *<DY-Y' |Cj3lta»aSH-C«)5. 
[0 5] 0 5J404COia*COXSc7?m2^fl:HtC*3»t 

fitt»*^*Mfc««o»j*xa*-c«:*i- (a) nw-m 

0, (b) tt (a) +COX-X' ld«(t5KEB« 
(c) tt (a) tOY-Y' lCfe»t5»BBB"C*>S. 
[06] 0 6tt0 5CO^#cOX^cO^^ K^*-7U|6» 

BtO»*xa*-C*:»"f (a) I4¥®0. (b) II 
(a) ^CDX-X' lC*JW5»ffiB, (c) tt (a) * 

COY-Y' (C^ttS»rffi0Tfc5 o 
[0 7] 0 7tt0 6cogg*coXScr)^l^(*^tC^«-t 

5S»*^*E^ffl«cO^Xg*-C$:^i- (a) I4¥® 

0, (b) f4 (a) +COX-X' lCiolt^^rcS0, 
(c) 14 (a) *cOY-Y* •C*5ttSWrffiB-C*>S 0 
[0 8] B8f4B7O«#OXa<0jH2*W»JilCd3rt- 



0 N (b) tt (a) *<£>X-X' »c*5ltS»raBH. 
(c) n (a) fOT-Y' ic*5tt5Br®0-efe£o 

[09] 139 (a) H:*J8WO*2*lS»lifc«5*i» 
(«SKO¥ffiBT*>tK Ell (b) H01 (a) t^X 
-X' jC*3ltS»BH, Ell (c) ttBl (a) + *>Y 

[0101 hi ott*2 jaseiifcftswfwstwR 

Xa*-C«r*"*- (a) tt¥®0> (b) tt (a) *<£>X 
-X* «C*3lt««BH. (c) fl (a) *G>Y-V 

[01 1] Ell 1 (a) tt*«W<OjB3*lft»tt^«6 

^»{«S«<o¥BBl--C*>9> EH 1 (b) liBll 
(a) + <Dim<on^n*\*1ziR&<o&*m^t>&. 

[0121012*1011 ^*i-**f«s««>»a*ft 

COSaigXSSr^-t-^ffi^-efc*? x (a) ttSOI«i§« 
JWStE*:«*i-5Xa*"e, (b) f±y-h 

*>0, (c) tty—^Wtt^itfKW^WWW&fcX 
a*-e, (d) -f » 0 Bi t 

[014] Ell 4 (a) tt*»W<oJR 4 5 

El 14 (b) J10 14 

(a) +o«»<on-e*ufc««ott*ia-c«>5 0 
[0i5] 0 1 5 ii0 1 4 \^-r^m^mm<Dmm^m 

oRaiSSr/TtVffiH-C?*)^ (a) ttSOIfltikfR 

■tttrWtstitt, (b) r*y— 

[016] 016 tt0 1 5 OXS5:^-r¥®ElT* 
fc*K (c) Wty— ^««43J:U 5 KW^ v«*^>»J*X 

a*t\ (a) ttJf-fUJHjiti^rtias'ct 

[017] 017 (a) tt#*W^* 5 *JK»l»fc:«* 
^»flc3SB^¥®0-C*>t), 017 (b) 11017 

(a) *o«»on^u^fH«^tt*ia^fcs. 

[0 18] 018 (a) »**«WO|B5|SJ6»«*-«S 
*W(HS«05PiBH-C*>9* El 18 (b) ttBl 1 8 

(a) «t»o««i(DnT*u^««o*£*ia-e*5. 
[019] 019 n0 1 8 ic^i-^wtf isa<os*iS*ife 



<B»itXa*«i" 5 FffiB|-e*>9. (a) tty — ^«**3 
J:tfKWyWO»*Ii*^ < b > tttfx><l&9 

[020] 020 (a) \tt&m<omsnMtet&\z&z> 

M^fMSlt^VBBI-Cfc*)* El 2 0 (b) 110 2 0 
(a) 4>Ojg^on-C^Ufcfi*«>lt*cH"C*>^. 
[02 1] 02 1 (a) tt*J8W^JB5 jSKSJBttlcflRS 

^(*Sie^ 5 FffiEl*efe , 9, 02 1 (b) f!02 1 

(a) *©a*©Htwufctw©ifc*B^*s. 

[022] 0 2 2 H0 2 1 |C^-r^»ft:3SH^»5tir3Sfe 

05«3sxa**'r¥ffiia-c*>5. (a) «y 
wus8io^xa*-esr^-r, 

[02 3] 02 3 (a) (b) tt#369J<0»6* 

[024] 02 4 (a) &XTf (b) tt*36W<D»6* 

[025] B25ii»i a*«lw«5^i»«e3S«<03pffi 

B"C*>5. 

[02 6] B2 6tt»2**«iKfllSW#i6«0¥IB 
[02 7] 0 2 7tt*3tt*«^«6¥»(«S«(OSpB 

i io (soi) -jm*W#Ji, io' 
(J) -*2*MMW1. ii-»iitlte*«^tt«i 
l 2-JB2»«ffltt»*3F*MfctW* 13-JB1 

M(tt. lB-lfcttt'/JWKI, 20(1)- 

JMOIftlftR <**5M1IMUI) * 2i-y-H6«K, 
2 2 -*7-fey MUM. 2 3-f^K9*-^» 
R, 2 4HMMftftK* 3 0 (G, Gl, G 2) -y- 
hm®. 3 0 a ■ is}) 3 0b-4I^Jt 

>f Ki, 3 1, 3 3-^7^ 3 2, 3 4-±ilfi», 
Rl-R4-U^Mg, D1-D4-SH4W^ 
S, SI, S2-y-^W, D, Dl, D2-KM 
B, Bl, B2, B3, B4- ■ ^ ffit 9 tti L 
mfii> V, VI, V2, V3, V4-fifcU««* GC 

...y— h=3>-^^ k sc-y^^y^n, dc- 
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